Oncoprotein 18 levels and phosphorylation mediate megakaryocyte polyploidization in human erythroleukemia cells.
Megakaryocytes undergo an unusual cell cycle during differentiation that results in polyploidy through largely unknown mechanism(s). It has been shown that serine phosphorylation of oncoprotein 18 (Op18) is required for cell cycle progression specifically at the G2/M transition. Moreover, mutant forms of Op18 that are defective in one or more of the four serine residues induce G2/M arrest and subsequent polyploidization. Op18 phosphorylation is rapidly induced with phorbol myristate acetate (PMA) treatment in a wide range of human cells. In this study, we investigated the role of Op18 in PMA induced polyploidization during megakaryocyte differentiation of the human erythroleukemia cell line. Crucial to the molecular analysis of megakaryocyte differentiation, is the ability to fractionate cell populations with different ploidy levels. We have utilized cell elutriation as a fractionation strategy to analyze Op18 expression in synchronized cell subpopulations in different phases of the cell cycle or with progressive megakaryocyte polyploidization. In the absence of PMA, increased phosphorylation of Op18 was observed in HEL cells during cell cycle progression, as for other proliferating cells. However, in contrast to Jurkat leukemia cells chosen as control, HEL cells exhibited a lack of Op18 phosphorylation in response to PMA, which was accompanied by polyploidization and differentiation along the megakaryocytic lineage. To further determine the role of Op18 in polyploidization, HEL cells were transfected with different Op18 expression constructs. Differences in cell survival and polyploidization were observed between high and low Op18 expressors. An increased Op18 level reduced cell survival during the early stage of PMA induced megakaryocyte differentiation, but enhanced polyploidization efficiency. Our findings suggest that maintenance of a high level of unphosphorylated Op18 is required for efficient polyploidization during the differentiation program of megakaryocytes.